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SUMMARY
Background. Fewer than 20% of all illnesses that occur in
the home require the attention of a general practitioner
(GP). Whether specific illnesses in children are more likely
to need the attention of a GP is poorly understood, as is the
influence of various other factors. Health diaries are the
most suitable method of collecting comprehensive infor-
mation about children's health problems at home and in
general practice simultaneously.
Aim. To investigate the occurrence of, and consultation
rates for, specific symptoms in childhood in relation to age,
sex, birth order, and place of residence of the child, and
season of the year.
Method. The parents of 1805 children kept a health diary
over three weeks and recorded symptoms and consultation
behaviour. The symptoms were later combined into illness
episodes.
Results. Over three weeks, colds/flu (157/1000 children) and
respiratory symptoms (1 14/1000 children) occurred most
frequently. More young children (0-4 years) suffered from
illness generally. Eleven per cent of all illness episodes
required the attention of a GP. Consultation rates differed
greatly according to symptoms. A GP was consulted most
often for ear (36%) and skin (28%) problems, and least
often for headaches (2%) and tiredness (1%). Regardless of
symptoms, young children (0-4 years) were taken to a GP
twice as often as older children (10- 14 years).
Conclusions. This study emphasizes the enormous amount
of illness that occurs in children and the fact that more than
80% of all illnesses are dealt with by parents without refer-
ence to the professional health care system.
Keywords: children; consultation; symptoms.
Introduction
M OST children attend a general practitioner (GP) occasional-
ly. A few studies have indicated that between 1% and 20%
of all illness experienced by children at home reaches the atten-
tion of a professional health care provider."' However, whether
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specific symptoms are more likely to be referred to the profes-
sional health care system, or, in other words, whether the size of
the iceberg is symptom specific for children, is poorly under-
stood.
Illness in children differs from adult morbidity and should be
studied separately for at least two reasons. First, hospital and pri-
mary care statistics have shown that the occurrence of illness in
childhood is associated with the child's development, especially
with the child's age and sex.' Young children experience more
health problems than older children. Secondly, most children do
not make their own decisions regarding health matters, especially
the youngest children. Parents, mostly mothers, deal with their
children's health and illness: they often recognize the early
stages of illness and make daily decisions regarding these illness-
es.5 The birth order of the child influences these decisions: par-
ents consult a GP more often for a firstborn child than for a sec-
ond or subsequent child.6 Other factors influencing the size and
composition of the iceberg are seasonal and urbanization effects,
e.g. colds occur more often in autumn and winter and in larger
cities.7 In this study, we have investigated whether and how these
factors influence the size and composition of the iceberg of
everyday symptoms in childhood.
In the Netherlands, for the professional health care of children
(the visible part of the iceberg), the GP is the point of entry,
being easily accessible to everyone. Preventive care is organized
through baby clinics and school services. The amount of illness
in children in the population at large (the part of the iceberg
under the surface) is mostly estimated from retrospective inter-
views or medical records. Studies of medical records have
demonstrated that, for children, the most frequent reasons for
consulting a GP are cough, fever, earache, sore throat, and gener-
al weakness/tiredness.8'9 For specific symptoms that can be man-
aged by self-care or require no care, such as headaches, fever,
colds, and diarrhoea, retrospective interview data provide occur-
rence and consultation rates.'0"' However, these retrospective
sources have several limitations,'2 such as recall bias and rele-
vance, which probably results in overestimation of more severe
problems and underestimation of less conspicuous problems. An
alternative method of investigating the occurrence of symptoms
is by means of prospective health diaries. The major advantages
of diaries are that a more comprehensive picture of health prob-
lems can be obtained, including all minor symptoms, and that
recall bias is minimized.'2
In this paper, two questions are addressed: (1) what are the
occurrence and consultation rates of specific symptoms in child-
hood, and (2) are the occufrence and consultation rates related to
age, sex, birth order, and place of residence of the child, and to
season of the year?
Method
We used health diaries, which were recorded according to the
framework of the Dutch National Survey of Morbidity and
Interventions in General Practice. This survey was carried out in
1987 and 1988 by the Netherlands Institute of Primary Health
Care'3 and involved a sample of 161 GPs. For the health diary
study, a random sample of 100 patients was selected from each
GP practice list. This random sample of approximately 16 000
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persons included 2561 children aged 0-14 years. One of the par-
ents of each of these children was asked to answer a structured
questionnaire about their child and to keep a diary about the
health of their child over the following three weeks. During this
period, the interviewer telephoned the parents twice to motivate
them or to answer questions they might have. The parents of
1805 children participated (70% response rate).
The diary was a 21-page booklet with a simple one-page ques-
tionnaire to be completed each day by one of the parents. They
were asked whether their child had suffered from any symptoms
that day. If so, they had to describe the nature of the symptom in
their own words, with a maximum of two symptoms per day.
Afterwards, the symptoms were grouped into 14 categories. The
one-page questionnaire ended with a question regarding actions
taken in response to the symptom. Sixteen possible actions were
precoded, of which one was whether the parents had consulted
the GP that day for the symptom mentioned. Later, symptoms
lasting more than one day involving the same health problem
were combined into episodes of illness. The occurrence of symp-
toms was calculated as the number of episodes reported within
the three-week period. Consultation rates were based on the first
consultations made with a GP within an episode and were calcu-
lated as the number of first GP consultations divided by the num-
ber of episodes of that symptom.
Children's age was divided into categories according to inter-
national standards: 0-4 years, 5-9 years, and 10-14 years. For
birth order, children were divided into firstborn and later born.
Degree of urbanization was determined by the number of inhabi-
tants in the place of residence and categorized into two groups:
cities with fewer than 50 000 inhabitants and cities with more
than 50 000 inhabitants.
As a consequence of the design of the study, data were collect-
ed in four months spread over different seasons: June,
September, December, and March.
The occurrence rates of the 14 symptom categories overall and
by risk indicators are presented for each 1000 children with 95%
confidence intervals. The effect of the risk indicators on consul-
tation rates is expressed by calculating relative risks and 95%
confidence intervals.
Results
More than 98% of the parents filled out the diary on more than
18 days of the three-week registration period. The parents of
1805 children reported symptoms for their children on 5147 days
(13.6%). The reported symptoms constituted 1504 episodes of
illness. The characteristics of the 1805 children are shown in
Table 1.
Table 2 shows the occurrence rates of the 10 most frequently
reported episodes in three weeks by risk indicators. Colds/flu and
respiratory problems occurred most frequently, with a peak
occurrence in young children. Most cold/flu and respiratory
symptoms occurred in December. Diarrhoea occurred in almost
10% of all children, with higher occurrences in girls and in chil-
dren living in larger cities. Musculoskeletal problems and
headaches also occurred frequently, with an increasing occur-
rence with age. For boys, more episodes of musculoskeletal
problems were reported in larger cities and in June. For typical
child symptoms, such as fever, the occurrence in the youngest
age group was 10-fold the occurrence in the highest age group.
These episodes occurred most often in June. The occurrence of
symptom, such as toothache, vomiting, and eye problems was
less than 20 per 1000 children within the three-week period (not
shown in Table 2).
Table 3 shows the total occurrence rates of illness by several
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risk indicators. In the three-week period, at least one episode of
illness was reported in 599 out of 1000 children. On average,
children suffered from 1.4 episodes of illness in three weeks,
resulting in 833 episodes reported per 1000 children. More chil-
dren aged 0-4 years were reported as suffering from illnesses
than children aged 10-14 years, although older children suffered
from more episodes of illness than younger children. No differ-
ence was found between boys and girls. Episodes of illness were
reported more frequently for firstborn children, children living in
larger cities, and in December.
The consultation rates for each symptom differed considerably
(Table 4). GPs were consulted most often for ear and skin prob-
lems. One in every three children with ear problems was taken to
the GP. Fever and respiratory tract problems were also often trig-
gers to consult the GP. Despite the frequent occurrence of colds
and diarrhoea, GPs were consulted in only 10% of the episodes.
Headaches, stomach pain/nausea, and tiredness were seldom rea-
sons for consulting the GP. For all symptoms, the relationship
between age and consultation rates was similar. Children aged
0-4 years were taken to the GP twice as often as children aged
10-14 years. Two things are noteworthy in relation to sex. First,
boys were taken to the GP more often for colds and respiratory
tract problems and girls consulted the GP more often in the case
of a musculoskeletal problem. Regarding birth order, degree of
urbanization, and registration month, no significant variations
were found (not in Table 4).
Table 5 shows the overall consultation rates. A total of 11%
(194 children) of all children consulted their GP during the study
period. This percentage varied according to age. Up to the age of
five years, 15% of all children consulted the GP in the three-
week period, whereas between the ages of 10 and 14 years only
7% of the children consulted their GP. These proportions did not
vary according to sex, birth order, registration month, or degree
of urbanization. A similar pattern was found for illness episodes.
For episodes occurring in children aged 0-4 years, GPs were
consulted 2.3 times as frequently as for children aged 10-14
years.
Table 1. Description of research population.
Children
n %
Total 1805 100
Age (years)
0-4 575 32
5-9 621 34
10-14 609 34
Sex
Boys 981 54
Girls 824 46
Birth order
Firstborn 833 46
Later born 972 54
Degree of urbanization
< 50 000 inhabitants 1494 83
> 50 000 inhabitants 311 17
Registration month
June 487 27
September 449 25
December 426 24
March 443 25
British Journal of General Practice, January 1998 881
M A Bruijnzeels, M Foets, J C van der Wouden, et al
CV CD
'- (N
* *
0b00
~V)
00 * 0
CV)-cV
00 cq ,
C
**O
LCf) tc)
CV)D CY
' -CD(N CY)
*
cDN c(
C)00 CY)0
(N 00.v
CD CO
0-r-00
W tCY r
,00
CV)'
"U'-'-00
00 0)
CY) CY)
U
* N
000
00(
.r. CV)
q )(N
VI
N C')
LO LO
8 CD
C) q
LC) 0)
004
CV) CV)
0 .w
CD 4
00
O 0)
0 CY
CY) o0Y CVI)
a) a)
CY) LO
00CDON 00CD 0
CDCD
CY) 00
C CV)
00 co
CV) a(
Ca CY)
'-00
CY) (N
(tN
*L q0
A000 N
zCD
NCD
CtD 00
CD N
oo LO
O C)
V- 00
C (N
° c-
CD4
(N 0
0o000
Lw
,r Lr
CY) CV)
CD00-
cD cD
CD 00
a) In
N0 (D
Nw C
( N-
Cl U
04 r-
00 LO
D
CVI) CY)
0) CD
~ N
a)T
(N (N
CVI)LC)
CD
0 (NCD) CVI)
C)CD LO
CD 00
CD
'- CV)
CD 00
* 0N(N CY)
N-CD(N CD
0000a
'-00
OC
CV) (N
CD CVf)
N CD 00
CV '-LO (N
CT- C CV 0
- D CY)
(N CV) C)(
CY)( LN-
oo(N'- CD
CO LC) (Nt
00CV) (NCYa
00 CD CD .1
q*,CVCD N
CV) N 0 C
CN C CO
CJ)4,8CO
LC) leCV)(N (
CV) CD 0 CD
00 LN 00l
CDC CNN
CV)Le r
YCV)0000
00 N CD CD
CY)CV) 00 No
A - CV)
CY CD 00 N
0000'-VCY
CV) 0 0Y
(N C V)
l lel
N00N0
*I0 0 CDY
(NCDY 0
0'00
NCY) a) CV
t N 00 N
CD N)
CD co 00~~~~~~~~~~~~~ OC
cD~~~~~~~~qr- -
Coo
E
cn
CD E
o o o CD D CD4 C
0 0
LODOO 0 CD Co
0 8o: ° m° t LL3 a) V A ' / in
~-< C/) a cc
0
V
CL
0
0)0)
Co
C.)m
0
C.)C0)
01)
L-)
E
0
C
0
M
0
Co
m
0)
C
.C-o
cmC.)
.7n
C
0,
o
C)
Co
m
W
Co
.r
0Co
0)
m0
0)0)
CoVD
C.-
0
cc
I
0)
0)
0)
Original papers
o0)U)CX
'aV
C
Co
C._0)
0
0
C.)
C
0)
c
0)
C.)
LO0
0
m
as
n0
._
x
0
Co
0)
Co
.0
0)
-C
Co
0)
0
C
0)
V
Qc
Co
0c)
Co
0.
O0
V
Co
Co
0)O
C
Co
0
o
0)
C.)
0
0
.0
E
Co
0.
'a
0)
C114
00
.0
z
0)
Co
0.
CoN
C_oo
)
Coo
C
5
CD100
C0e)
c
C.)
0
0
0
0
0
o-L
C)
60)
VC.)
0
0
0
0)
0-
0 et CV)- CD N w -000
D) CD o 00CV) CV)le LO Cap~~~~~~~~~~( Tpp CID@T @ T
0) '- 0) t00 00 w
N0000 00N 00N 00 00
CY)
CV)
co
- CY) CD OD LO * w4 * O T q * C
C4 V)C q OCD CY) - 04
00000 W00 W00 W ) 00 00
cN '- - '-(N CD CV) CV) CD CD
1
- CVo)0 CV)CY) ''- '-0 CV) 00 )
Ir? 10 q T 9 @ % 6P¢b We
OC(N wtDcO CV)'O'
CD c e CD CD) D) C) C
CV)00 0 00 CDLD) W C
a) 0 CD 00 a -00 w C
gn LD CDCD CD UC),n
N 0*
r- a) 'I'a
LO Lc qo Uf)
-o 0 N Kt qt qt (D (o 14 CY r- r-SLO
-CY Y C)L°qC LO NCC N
_D-0 '-' CN O W NX>_00CDCWl LO a) CY) CO4
0 a) , "' 0 'o. ax i
00 N (NO 00(N4 CY)N - 00"- C le
C CD CD 00)00 0000 C)MvAt
C
C C.
N Co Co +-
4-0x o (D~~~4 4-D08U LL -iC.V 0 /
Co 4-
Co0) UXO CD aC aCD C
British Journal of General Practice, January 1998
cn "IO
L0ELD 00U
wo .0 II0O
E ~i
0C C
0.X S0
Co
h-a) a
,LXO
0)
0
CDL
*OVN 00
C Ln
0)
O (DI S
C.)l
0) C )CN00,
0) ~
&-c cLo
.0CV)CD)
CD)' 00
CD
r CD
0 I 0-0
CD
CD
0 r
Co(
LO
C',
OD(N0
OD
CV,
(N
C14
CY)
CIO
CV)
0
CD
CO
N00
CO
00
00
00
00
a
co
00
00a)
a)
a)
Nt
N-CD
0
C.)
Co
4)
.0
0)
0)
_
C
E
0
-o
-c
.)
0
0
ei
0
0)
0._
0)
Co
0._
0)
-c
._
0)
0)
-o
C.)
0
0.
E
Co0)
V
0
Coa
0)
0
Co
v6
Q.
0
4)Com
Q
c
E
0
C.o
C
0
0)
0)E
0
._
Co
0)
V
C
C._
0)
*
0)
Co
C
0)
0)
882
% 14 f-
M A Bruijnzeels, M Foets, J C van der Wouden, et al Original papers
Table 4. Symptom-specific consultation rates and relative risks for age and sex.
Relative risks
Symptoms Consultation rates Age (years)a Sexb
0-4 95% Cl 5-9 95% Cl Boys 95% Cl
Colds/flu 10 3.0 0.9-10.3 2.0 0.5-7.6 2.1 0.9-4.7
Respiratory tract problems 23 1.4 0.7-2.8 0.9 0.4-2.1 1.5 0.8-2.7
Diarrhoea 10 1.0 0.4-3.5 0.5 0.2-1.7 0.7 0.3-1.7
Musculoskeletal problems 13 3.0 0.9-9.5 1.1 0.3-3.3 0.3 0.1-0.9
Headaches 2
Tiredness 1
Fever 24 27%c 27%c
Skin 28 1.4 0.4-4.9 1.3 0.4-4.3 1.1 0.4-2.6
Stomach/nausea 2
Ear problems 36 2.8 0.3-23.5 3.5 0.5-27.3 1.3 0.5-3.5
aReference category: 10-14 years; breference category: girls; cno cases in reference category.
Table 5. Percentage of children regardless of symptoms and with symptoms who consulted the GP at least once over a three-week peri-
od, and relative risks for the risk factors.
Consultation rates of children regardless Consultation rates of episodes
of symptoms (n = 1805) of illness (n = 1504)
% RR 95% Cl % RR 95% Cl
Total 11 13
Age (years)
0-4 15 2.1* 1.5-3.1 20 2.3* 1.6-3.4
5-9 10 1.5* 1.0-2.1 13 1.5* 1.0-2.2
10-14a 7 1.0 8 1.0
Sex
Boys 11 1.0 0.8-1.3 14 1.0 0.8-1.3
Girlsa 11 1.0 13 1.0
Birth order
Firstborn 11 1.0 0.8-1.4 13 1.0 0.7-1.3
Later borna 11 1.0 14 1.0
Degree of urbanization
< 50 000 inhabitants 11 1.0 0.7-1.5 14 1.1 0.8-1.6
> 50 000 inhabitantsa 11 1.0 12 1.0
Registration month
June 10 1.1 0.7-1.6 13 1.1 0.7-1.6
Septembera 10 1.0 12 1.0
December 13 1.3 0.9-2.0 16 1.3 0.9-2.0
March 11 1.1 0.7-1.7 13 1.1 0.7-1.7
aReference categories; * statistically significant deviation from reference category: P< 0.05.
Discussion
To our knowledge, this is the first study to describe the occur-
rence of, and consultation rates for, everyday symptoms in a
group of children based on a prospective structured diary. Sixty
per cent of all children suffered from an illness episode during
the three-week study period. The most common types of illness
were colds or flu and other respiratory tract problems, followed
by diarrhoea, musculoskeletal problems, and headaches. One in
every six children with symptoms consulted their GP during an
illness episode.
Comparison of these results with previous studies is difficult,
because the few studies that have reported occurrence rates of
specific symptoms in children in the general population used dif-
ferent methods; particularly important differences are whether
information about symptoms experienced is collected in a diary
or from retrospective interviews or medical records, and whether
the number of episodes of illness or number of days experiencing
symptoms are counted. Nevertheless, the overall consultation
rate of 11% that we found corresponds with consultation rates
reported in other studies."1 The variation in consultation rates
according to different symptoms indicated that GPs were con-
sulted more often for some symptoms than for others; notably,
ear and skin problems led to GP consultations. Comparing the
morbidity spectrum reported by parents with the spectrum
encountered by the GPs in daily practice results in two important
differences: earache is an important problem in general practice
but is less often reported at home, and headaches are often
reported at home but are relatively seldom brought to the atten-
tion of GPs. Parents probably perceived earache as a more severe
problem (fear of hearing complaints), especially when it
occurred in combination with fever. As children with earache
often also experience sleeping problems, which is an additional
burden for the parent, this more often results in a consultation. In
contrast, headaches usually last for only a short time and seldom
result in sleeping problems.
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As expected, parents reported more episodes of illness in
younger children than in older children, mainly resulting from
colds and fever. This may be attributed to the developing
immune status of the very young and their vulnerability to viral
infections. However, more illnesses per child occurred in older
children than in younger children, indicating that illness tends to
cluster in children as they get older.'4 Older children suffered
most from headaches and musculoskeletal problems, such as
trauma and contusions. The occurrence rate of headaches of 12%
in the oldest age group corresponded very well with the preva-
lence found by Abu-Arefeh and Russel.'0 Bearing in mind its
effect on occurrence rates, does the age of the child also influ-
ence the decision to consult a GP? Younger children are taken to
their GP twice as often as older children, regardless of their ill-
ness occurrence rates. Other studies have reported the same
result.15 Anxiety and the inexperience of the parents, especially
with very young children, may be explanations, together with the
biological fact that the severity of the illness varies with age.'6
Overall differences in occurrence rates between boys and girls
were small. It is notable that, although musculoskeletal problems
occurred more often in boys, girls were more often taken to the
GP with a musculoskeletal problem. Also, in a GP registration
study,'7 the incidence rates of musculoskeletal problems were
higher in girls than in boys. Parents probably perceived these
injuries to be less worrying in boys than in girls.
Despite the evidence in the literature, we found no relation
between consultation rate and birth order.6 Although parents
reported more episodes for their firstborn than for their later-born
children, the difference was too small to yield any significant dif-
ference in consultation rates. Thus, we hypothesized that the
relationship between birth order and consultation rate found in
other studies may be explained by differences in perceived
symptoms. Parents are probably more sensitive to symptoms in
their firstborn than in their later-born children, which results in
higher occurrence rates.
The season-specific occurrences of all kinds of symptoms
illustrates clearly that the results of morbidity studies focusing on
everyday illnesses are very sensitive to seasonal influences.
Colds/flu, respiratory, and ear problems occur more often in
autumn and winter than in other seasons of the year, whereas the
opposite is true for musculoskeletal problems, fever, and skin
problems.
Almost all parents filled out the health diary on all days. This
high completion rate was probably a result of the intensive
(weekly) contact between the research associate and the parents.
This high completion rate would suggest that a very comprehen-
sive picture of children's health problems was obtained.
In conclusion, we want to emphasize the enormous amount of
everyday illness that occurs in children. Parents, mostly mothers,
deal with more than 80% of all illnesses in their children outside
the scope of the professional health care system. Education and
advice for parents on how to cope with illness in their children
remains very important.
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